Endogenous nitric oxide inhibits bronchoconstriction induced by cold-air inhalation in guinea pigs: role of kinins.
Inhalation of cold air in guinea pigs increases total pulmonary resistance (RL), an effect that is mediated by kinins and tachykinins. Bronchoconstriction induced by bradykinin (BK) inhalation in guinea pigs is markedly inhibited by nitric oxide (NO) release from the airway epithelium. We investigated whether endogenous NO modulates the increase in RL induced by inhalation of cold air. In anesthetized and artificially ventilated guinea pigs pretreated with atropine, cold-air inhalation (13 degrees C in the trachea) for 5 min did not increase RL. Pretreatment with intravenous N(G)-nitro-L-arginine methyl ester (L-NAME) (but not with its inactive enantiomer, D-NAME) increased RL, an effect reversed by L-Arg. The increase in RL induced by cold air after L-NAME was abolished by the tachykinin NK2-receptor antagonist SR 48968 or the kinin B2-receptor antagonist, HOE 140. After administration of SR 48968, inhalation of cold air reduced baseline airway tone. However, after HOE 140, cold-air inhalation did not affect baseline airway tone. L-NAME exaggerated the bronchoconstriction induced by BK. However, L-NAME did not affect capsaicin-induced bronchoconstriction. BK increased cyclic guanosine monophosphate (cGMP) levels in strips of guinea pig trachealis muscle in vitro, whereas the selective tachykinin NK2-receptor agonist [betaAla8]neurokinin A (4-10) was without effect. The present data suggest that bronchoconstriction induced by cold-air inhalation and mediated by kinin and tachykinin release is inhibited by endogenous NO, and that kinins, but not tachykinins or cold air alone, release bronchorelaxant NO.